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By B. R. Whan, Senior Plant Breeder, Division of Plant Production, 
and T. N. Khan, Plant Pathologist, Division of Plant Research 
The wheat disease stripe rust caused crop losses estimated at $20 
million in New South Wales during an epidemic in 1983. Economic crop 
losses were reported in neighbouring States and as far west as Ceduna 
in South Australia. In some States large areas were sprayed with 
fungicide at considerable cost to control disease spread. 
Wheat stripe rust has not been found in Western Australia yet, but all 
current evidence indicates that it will eventually 
reach this State. When it does, it has the 
potential to cause considerable crop losses 
every year, unlike the spasmodic losses from 
stem rust, and it will greatly influence the 
varieties that can be grown. 
First outbreaks 
Stripe rust (Puccinia striiformis) was first 
recorded in Australia in 1979 in Victoria, New 
South Wales, south-eastern South Australia and 
Tasmania. Since then it has caused economic 
losses every year in Victoria and New South 
Wales, and it was not eradicated during the 
1982 drought. It is here to stay, at least in 
southern New South Wales and Victoria. 
In 1980 stripe rust was found for the first time in 
New Zealand, presumably spread by wind-blown 
spores from Australia. 
The 1983 epidemic in the Eastern States was 
more serious as it began in mid-July, at least six 
weeks earlier than in previous years. Seedling 
crops as well as crops in head were attacked 
and the disease spread into many new areas. 
Crops were infected as far north as central 
Queensland, further west than before in New 
South Wales and further north in Victoria. In 
South Australia crops were affected around 
Ceduna, which now represents the western 
extremity of the disease. 
Western Australia is the only wheat growing 
area in Australia still free of stripe rust, but the 
chance of it reaching this State has increased 
after the 1983 epidemic. Stem rust strains which 
occur in the east eventually get to Western 
Australia. The same is likely to happen with 
stripe rust. 
Characterist ics of the three wheat rusts • Wheat rust symptoms on 
adult leaves: (from left) leaf 
rust, stem rust, stripe rust. 
Inset: stripe rust on a 
susceptible variety 
compared with a resistant 
variety. 
The three rusts which attack wheat are stem 
rust (Puccinia graminis tritici), leaf rust 
(Puccinia recondita) and stripe rust (Puccinia 
striiformis). 
All rusts develop pustules on the stems, leaves 
and heads of wheat. With stem rust, these 
pustules are red and elongated and occur 
mainly on the stem. Leaf rust has small, round, 
reddish-orange pustules which develop mainly 
on leaves. 
Stripe rust is characterised by masses of yellow 
spores on young seedling leaves. On older 
leaves the yellow pustules are often confined 
between the vascular bundles (the 'veins') and 
extend in both directions along the leaf. This 
results in the characteristic striped appearance. 
Stripe rust can also infect wheat heads and 
masses of spores can be found inside the florets 
with the grain. 
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Rust development Crop losses 
Table t . 
Australia 
Resistant 
Moderately resist; 
Moderately susceptible 
Susceptible 
Stem rust epidemics are rare in the central 
wheat growing areas of Western Australia, but 
they can develop every few years in the 
northern and southern areas, particularly along 
the south coast where losses will occur if 
susceptible varieties are grown. Leaf rust is 
generally not important in Western Australia. 
However, stripe rust will be potentially more 
damaging than the other rusts because some 
crop losses will occur every year. The southern 
coastal areas are likely to be affected first, but 
based on experience from the other States in 
1983, the disease could extend into the medium 
rainfall areas. 
Stripe rust prefers slightly different conditions to 
the other rusts so there is no guarantee that 
even the central wheat growing areas will be at 
less risk as with stem rust. 
Stripe rust prefers cool moist conditions for 
epidemic development. Under optimum 
conditions the percentage leaf area affected by 
the disease can double in six to eight days. 
Conditions suitable for stripe rust development 
occur in the Western Australian wheat growing 
areas during winter and early spring. 
Stripe rust, because of its preference for cooler 
temperatures, is the first of the rusts to be 
noticed in wheat crops. As temperatures rise 
during mid-spring, leaf rust may appear, 
followed by stem rust. 
The stripe rust fungus grows and reproduces on 
living plants. During summer the fungus 
survives mainly on self-sown wheat plants found 
beside railway lines, roads and in stubble 
paddocks. The fungus can also infect a number 
of grasses, such as barley grass, and may 
survive over summer on these as well. Where 
the disease actually over-summers is still 
hypothetical because infected plants have not 
been found in the field at that time. 
Very little rust needs to survive over summer to 
start an epidemic. As little as one infected leaf 
per hectare of crop could be sufficient to create 
an epidemic in the next season's crop. 
Wheat stripe rust can also attack some barley 
and triticale cultivars. It has not been found on 
oats in Australia. 
nses of some widely grown wheats in Western 
Jacup, Miling, Millewa 
Kite, Gutha 
Madden, Hyden. Egret, Halberd, Warigal, Gamenya, 
Eradu. Wialki 
Itn, Aroona, Lance, Bokal, Canna, Tincurr 
All rusts cause pinched and shrivelled grain 
which is less acceptable when delivered and 
may be docked. 
Experiments carried out in Victoria indicate that 
wheat stripe rust can cause yield losses of 20 to 
40 per cent in very susceptible varieties. Losses 
of up to 50 per cent have been estimated in 
some commercial crops. The loss from stripe 
rust in New South Wales in 1983 was estimated 
at $20 million. 
To help control disease spread, large areas of 
crop were sprayed with fungicide in 1983. In 
New South Wales about 500,000 hectares were 
sprayed, in South Australia 30,000 hectares and 
in Queensland 10,000 hectares. The cost of 
spraying in Victoria alone was estimated at 
$5 million. 
Chemical control 
The use of fungicides to control wheat diseases 
including rust is not generally considered 
economic in Australia. However, in 1983 the 
yield potential of wheat crops in the Eastern 
States was higher than normal and large areas 
were aerially sprayed to try and control stripe 
rust. The cost of spraying Bayleton® or Tilt® 
was $15 to $25 per hectare depending on the 
amount applied. Control lasted only four to six 
weeks depending on rate of application, so 
some crops were sprayed twice. 
The use of fungicide reduces disease symptoms 
and spread within a crop, but the economic 
returns from spraying are variable. The decision 
whether to spray an infected crop will depend 
on its yield potential and the variety grown. If 
the yield potential is so low that the cost of 
spraying is greater than the yield loss, then it is 
not economic to spray. Susceptible or 
moderately susceptible varieties will suffer big 
• Variations in resistance and susceptibility to stripe rust. 
From left: resistant (e.g. Millewa); moderately resistant 
(Gutha); moderately resistant to moderately susceptible; 
moderately susceptible (Egret); susceptible (Bodallin); very 
susceptible (Tincurrin). 
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losses. Avocet, for example, showed yield losses 
of 40 to 50 per cent in New South Wales in 
1983, so it is more necessary to spray varieties 
such as this than moderately resistant or 
resistant varieties. 
Varieties listed as resistant or moderately 
resistant (Table 1) have adequate resistance to 
protect them during epidemics and should not 
require spraying. Susceptible varieties will 
require more fungicide than moderately 
susceptible varieties. 
Early detection and spraying is essential for 
effective control. The aim should be to spray 
when only 1 per cent of the leaf area is affected. 
Spraying after flowering, including spraying to 
control ear infection, is unlikely to be economic. 
Resistant varieties 
Because spraying is costly and unpredictable, 
the most desirable method of controlling stripe 
rust is to grow resistant varieties. Jacup, Miling 
and Millewa are resistant (Table 1) although a 
new stripe rust race has recently developed that 
will attack these varieties in the seedling stage. It 
is not yet known whether these varieties will still 
be resistant as commercial crops in the critical 
adult plant stage. Kite and Gutha are 
moderately resistant. The varieties Bodallin, 
Aroona, Lance, Bokal, Canna and Tincurrin are 
very susceptible and will suffer considerable 
losses should an epidemic occur. 
The wheat breeding programmes in Western 
Australia are now incorporating stripe rust 
resistance into future varieties in anticipation of 
this disease. As selection for resistance can only 
be carried out in the presence of the disease, 
this breeding work must be undertaken in co-
operation with breeding programmes in the 
Eastern States. 
All rusts have the ability to develop new races 
that attack previously resistant varieties, but 
stripe rust seems to be able to do this quicker 
than the other rusts. Already four new races 
have evolved from the original race since 1979. 
Overseas, some wheat varieties have had a 
commercial life of only one or two years 
because of the appearance of new races, 
making breeding for stripe rust resistance more 
difficult than for the other rusts. 
The ultimate aim of the wheat breeder is to 
develop varieties with 'durable resistances' as 
these are longer lasting. Varieties with this type 
of resistance often get low levels of rust which 
plants can tolerate. Selecting for durable 
resistance is a complex, long term breeding 
procedure. It will be some time before varieties 
with this type of resistance are developed. 
• Severe rust infection on 
adult wheat plants. From 
top left: stripe rust, stem 
rust and leaf rust. 
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Strategy for Western Australia 
What strategy should be adopted in Western 
Australia against stripe rust? 
When stripe rust reaches this State it will not be 
possible to eradicate it. Experience in the 
Eastern States shows that it cannot be 
eradicated by spraying because by the time it is 
seen the infection has already spread to other 
areas. The disease has also survived the hot 
Australian summers and an extensive drought. 
The extent of damage it might cause and the 
wheat growing areas likely to be affected are still 
unknown. Farmers must decide whether they 
consider the potential threat serious enough to 
take preventative action as outlined below. 
Future wheat variety recommendations from 
the Department of Agriculture will include the 
resistant status of the varieties for each zone. 
Farmers, particularly those in the high and 
medium rainfall areas, should consider the risk 
of possible crop losses from a stripe rust 
outbreak when deciding what wheat varieties to 
grow in future. 
Resistant varieties such as Gutha, Jacup and 
Millewa are often the highest yielding varieties in 
some rust-liable areas, so the decision is clear 
cut. In other areas, susceptible varieties such as 
Aroona have a large yield advantage. It may be 
best to continue growing these varieties, but 
accept that they will need costly spray 
treatments if an epidemic occurs. Once this 
happens resistant varieties should be grown. 
It is unlikely that a stripe rust epidemic will 
develop in the first season it is detected here. 
This should give farmers some time to prepare 
for a likely epidemic in the following season. 
If stripe rust is identified the Department of 
Agriculture will co-ordinate and advise on 
spraying programmes. To be effective, spraying 
must start early. If extensive areas need to be 
sprayed, chemical companies have to mobilise 
large amounts of fungicide. 
Precautions 
Although there is some natural movement of 
rusts from east to west in Australia, the most 
likely way for stripe rust to be introduced to 
Western Australia is as spores on the clothing of 
people returning from the Eastern States or 
overseas. This is probably how stripe rust was 
introduced into Australia from Europe. 
The introduction of stripe rust into the State 
could be delayed by some simple precautions. 
People returning from the Eastern States, 
particularly farmers if they have been in infected 
wheat crops, should change into clean clothes 
before returning and should wash all other 
clothing thoroughly as soon as they return. 
Trash on vehicles is another way of spreading 
spores. People driving between South Australia 
and Western Australia should spend a few 
minutes cleaning their vehicle before leaving 
South Australia. 
Farmers who suspect stripe rust infections in 
Western Australian wheat crops should 
immediately contact their Department of 
Agriculture District Office. 
• Two stripe rust races 
attacking Avocet wheat. 
Left: original race (104 
E137 A-) introduced into 
Australia giving a 
moderately resistant 
reaction. On the right, a 
new strain (104 E137 A+) 
found in 1981 giving a 
susceptible reaction. 
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